To cope with the growing complexity of embedded system design, several development approaches have been proposed. The most popular are those using models as main artifacts to be constructed and maintained. The wanted role of models is to ease, systematize and standardize the approach of the construction of software-based systems. In order to enforce reuse and to interconnect the process of models' specification and the system development with models, we promote a model-based approach coupled with a repository of models. In this paper, we propose a Model-Driven Engineering methodological approach for the development of a repository of models and an operational architecture for development tools. In particular, we show the feasibility of our own approach by reporting some preliminary prototype providing a model-based repository of security and dependability (S&D) pattern models.
Introduction
It is widely acknowledged that designers and developers of new-generation embedded systems are facing an exponential effort to manage the continuous increasing requirements of such systems [22] . Such systems come with a large number of common characteristics, including real-time and temperature constraints, security and dependability as well as efficiency requirements. In particular, the development of Resource Constrained Embedded Systems (RCES) has to address constraints regarding memory, computational processing power and/or energy consumption. The integration of these features requires the availability of both application domain specific knowledge and feature expertise at the same time. As a result, new recommendations should be considered to build novel methods capable of handling the complexity and reducing the cost of the development of these systems.
Model Driven Engineering (MDE) based solutions seem very promising to meet the needs of trusted embedded system applications development. The idea promoted by MDE is to use models at different levels of abstraction for developing systems. In other words, models provide input and output at all stages of system development until the final system itself is generated. MDE allows to increase software quality and to reduce the software systems development life cycle. Moreover, from a model, it is possible to automatize some steps by model refinements and generate code for all or parts of the application. Domain Specific Modeling Languages (DSML) [8] has recently increased in popularity to cover a wider spectrum of concerns. As we will see, such a process reuses many practices from Model Driven Engineering. For instance, metamodeling and transformation techniques.
We believe that the use of a repository providing constructs for componentization of modeling artifacts can provide an efficient way to address these problems, improving the industrial efficiency and fostering technology reuse across domains (reuse of models at different levels), reducing the amount of effort and time needed to design a complex system. According to Bernstein and Dayal [3], a repository is a shared database of information on engineered artifacts. They introduce the fact that a repository has (1) a Manager for modeling, retrieving, and managing the components in a repository, (2) a Database to store the data and (3) Functionalities to interact with the repository. In our work, we go one step further: a model-based repository to support the specifications, the definitions and the packaging of a set of modeling artifacts to assist developers of trusted applications for embedded systems. Here, we describe a methodological approach for the creation of a flexible repository of modeling artifacts and for managing the models in that repository. To show the feasibility of our approach, we are developing an operational implementation in the context of the FP7 TERESA project [6]. Besides in this task some services dedicated to repository features will be developed. The goal is to integrate features together thanks to model-based repository engineering coupled with MDE technology; hence this will attempt to leverage reuse of model building blocks from the repository.
The rest of this paper is organized as follows. In Section 2, we discuss the modeling framework around a repository of modeling artifacts. Section 3 presents modeling language to support the design of the repository structure and its interfaces. In Section 4, we describe the approach for designing and exploiting the repository of modeling artifacts. Section 5 describes the architecture of the tool-suite and an example of an implementation of a repository. Section 6 describes the usage of the defined modeling framework in the context of FP7 TERESA project through the railway case study. In Section 7, we present a review of the most important related work. Finally, Section 8 concludes and draws future work directions.
The Framework for Software System Modeling Artifacts
The proposed approach promotes model-based development coupled with a repository of modeling artifacts. This approach aims to define an engineering discipline to enforce reuse and to share expertise. The main goal of this section is to define a modeling framework to support the packaging of a set of modeling artifacts for system software engineering. We start with a set of definitions and concepts that might prove useful in understanding our approach.
Definition 1 (Modeling Artifact.) We define a modeling artifact as a formalized piece of knowledge for understanding and communicating ideas produced and/or consumed during certain activities of system engineering processes. The modeling artifact may be classified in accordance with engineering processes levels.
